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METHOD OF MANUFACTURING HOLDER -MOUNTED OPTICAL ELEMENT 



BACKGROUND OF THE INVENTION 
1. Field of the Invention 
5 The present invention relates to a method of 

manufacturing a holder-mounted optical element in which a 
holder and an optical element are integrated, and more 
particularly, to a method of manufacturing a holder- 
mounted optical element formed by press forming an 

10 optical element material within the holder. 
2 . Description of the Related Art 

An optical element such as lens mounted in a pickup 
head of a CD player or a lens used in a digital camera 
requires high precision during its installation. To meet 

15 . this requirement, a holder-mounted optical element that 
secures the optical element using a holder is generally 
manufactured. As a result, it is possible to meet the 
requirement using the holder. For example, a method of 
manufacturing the holder-mounted optical element is 

20 disclosed in patent document 1.. Herein, first, an optical 
element material is disposed inside a cylindrical holder 
material and is heated. Then the holder material and the 
optical element material are press formed using metallic 
dies, thereby forming the optical element. At the same 

25 time, an installation surface for the holder is formed 

and the optical element is compressed in the holder, thus 
to integrate the optical element with the holder. 
[Patent Document 1] 



Japanese Patent No. 2793433 (Fig. 3) 
However, when press forming the optical element 
material, if there is any error in the volumetric 
metering of the optical element material, the thickness 
5 of the optical element material is changed. As a result, 
optical performance is degraded and an ideal optical 
location should be obtained for adjustment and fixation, 
causing problems in terms of performance and location 
determination. As a method to solve such problems, there 

10 is a method that the volume error can be reduced by 

improving precision in the volumetric metering of the 
optical element material. However, to make sure to obtain 
the desired effects, it is necessary to handle not only 
the volume of the optical element material but also the 

15 holder shape with high precision. 

SUMMARY OF THE INVENTION 

The present invention has been finalized in view of 
such drawbacks, and it is an object of the present 
2 0 invention to provide a method of manufacturing a high 
precision holder-mounted optical element that makes it 
possible to correct for errors in the volumetric metering 
of the optical element material and reduce error in the 
holder shape. 

2 5 To achieve this object, a method of manufacturing a 

holder-mounted optical element according to the present 
invention comprises steps of: disposing a cylindrical 
holder material having a thin deformed portion in a press 
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forming die, providing an optical element material inside 
the holder material, and heating the holder material and 
the optical element material to their respective 
softening temperatures ; forming a cylindrical holder from 
5 the holder material and an optical element from the 
optical element material by press forming the holder 
material and the optical element material that have been 
heated to their respective softening temperatures; and 
integrating the optical element inside the holder and 

10 deforming the deformed portion of the holder towards the 
outside by the pressure applied by the optical element. 

In addition, in the present invention, reference 
surfaces for installation of the holder-mounted optical 
element in an optical axis direction and a radial 

15 direction are formed as a holder outer shape by press 
formation of the holder material . 

In addition, in the present invention, a surplus is 
previously added to a volume required for formation of 
the optical element in the optical element material, 

20 thereby deforming the. deformed portion. 

In addition, in the present invention, a side of the 
holder material is made thin and serves as the deformed 
portion, and the inside of the deformed portion is 
pressed by the optical element. 

2 5 In addition, in the present invention, a thin collar 

portion is formed on the inner circumferential side of 
the holder and serves as the deformed portion, and a 
portion near the inside tip portion of the deformed 



portion is pressed by the optical element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of a holder-mounted 
5 optical element according to a first embodiment of the 
present invention; 

Fig. 2 is a sectional view of a lens holder material 
and a lens material prior to press forming according to 
the first embodiment of the present invention ; 
10 Fig. 3 is a sectional view of a manufacturing device 

for the holder-mounted optical element according to the 
first embodiment of the present invention; 

Fig. 4 is a sectional view illustrating a 
manufacturing state of the holder-mounted optical element 
15 according to the first embodiment of the present 
invention; 

Fig. 5 is a sectional view of a holder-mounted 
optical element according to a second embodiment of the 
present invention; 
20 Fig. 6 is a sectional view of a lens holder material 

and a lens material prior to press forming according to 
the second embodiment of the present invention; and 

Fig. 7 is a sectional view of a manufacturing state 
of the holder-mounted optical element according to the 
25 second embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, preferred embodiments of the present 



- 4 - 



invention will be described in detail with reference to 
the accompanying drawings. Fig. 1 is a sectional view of 
a holder -mounted optical element according to a first 
embodiment of the present invention. Fig. 2 is a 
5 sectional view of a lens holder material and a lens 

material prior to press forming according to the first 
embodiment of the present invention. Fig. 3 is a 
sectional view of a manufacturing device for the holder- 
mounted optical element according to the first embodiment 

10 of the present invention. Fig. 4 is a sectional view 

illustrating a manufacturing state of the holder-mounted - 
optical element according to the first embodiment of the 
present invention . 

In this embodiment, a holder-mounted optical element 

15 1 is used for pickup heads of CD players or digital 

cameras, for example, and, as shown in Fig. 1, includes a 
cylindrical lens holder 10 and a spherical lens 2 0 that 
is accommodated into the lens holder 10. 

The lens holder 10 secures the lens 20, is used for 

20 location determination of the lens 20 in an optical 

device, and is formed of aluminum or stainless steel. The 
lens holder 10 includes attaching surfaces 11 and 11 that 
serve as reference surfaces of the optical axis direction 
for the installation into the optical device, an inner 

25 circumferential surface 12 that contacts the lens 20, and 
an outer circumferential surface 13 that serves as the 
reference surface of the diametric direction for the 
installation into the optical device. A thin deformed 
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portion 17, which forms a central portion of the inner 
circumferential surface 12, is formed on the inner 
circumferential side of the lens holder 10. In addition, 
continuing from the deformed portion 17, an inner 
5 circumferential attaching portion 14, which forms the end 
portions of the inner circumferential surface 12 and 
portions of the attaching surfaces 11, is formed. 
Moreover, at the outer circumferential side of the lens 
holder 10, an outer circumferential attaching portion 15, 

10 which forms the end portions of the outer circumferential 
surface 13 and portions of the attaching surfaces' 11, is 
formed. The outer circumferential attaching portion 15 
continues from the deformed portion 17 through a 
connecting portion 16 and is surrounded by the deformed 

15 portion 17 and the connecting portion 16. Therefore, an 
outer gap portion 18 is formed at the outer 
circumferential side of the deformed portion 17. 

Here, the lens holder 10 is formed by forming a lens 
holder material 10a having the deformed portion 17 as 

2 0 shown in Fig. 2 by using a cutting process method or a 
casting method according to. a predetermined measurement 
precision and then press forming the lens holder material 
10a. In this way, by doing final forming of the lens 
holder 10 using press forming, the lens holder 10 can 

25 have higher precision than a lens holder formed by . 
cutting process. 

A glass lens 20 is accommodated into the lens holder 
10. The both surfaces of the glass lens 20 are convex 
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spherical lens and are formed by press forming a lens 
material 20a as in Fig. 2. In addition, the glass lens 20 
is compressed to the lens holder 10 by the pressure used 
in press forming and is thus integrated with the lens 
5 holder 10. A circumferential portion 21 of the glass lens 
2 0 has a surplus portion 21a that protrudes from the 
entire surface of the glass lens 20 to outside. 

The lens material 20a is composed of an optical glass 
material. For example, the optical glass material may be 

10 lead oxide-based glass material SFS01. Herein, the lens 
material 2 0a intentionally has a surplus in addition to 
the volume required for forming the glass lens 20. 
Through this structure, any volume error of the 
conventional lens material 20a is included in the surplus. 

15 Subsequently, a volume of the lens material 2 0a, which is 
required for forming at least the glass lens 20, can be 
secured. 

Herein, when the lens holder' 10 is at the stage of 
the lens holder material 10a that is formed by a cutting 

2 0 process prior to press forming, the transforming portion 
17 as shown in Fig. 2 is formed nearly vertically with 
respect to the attaching surfaces 11 and 11. However, by 
the forming pressure applied when the glass lens 20 is 
press- formed, the surplus of. the lens material 2 0a 

25 expands and applies pressure to the deformed portion 17 

towards the outside of the radiaT direction. In addition, 
the lens holder material 10a is press formed. As a result, 
the deformed portion 17 is deformed into an upside down 
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shape towards the outside of the radial direction, i.e., 
towards the outer gap portion 18. In addition, through 
the deformation of the deformed portion 17, the surplus 
of the lens material 2 0a is entirely accommodated into a 
5 space formed inside of the deformed portion 17. In other 
words, the surplus of the lens material 2 0a, which 
corresponds to the volume unnecessary to the formation of 
the glass lens 20, and the volume error are absorbed by 
the deformation of the deformed portion 17. Through such 

10 absorption, it is possible to form a high-precision glass 
lens 20 having the desired shape. 

•However, if the deformed portion 17 has high rigidity, 
it is difficult to transform the deformed portion 17 and 
then it is impossible to transform the deformed portion 

15 , 17 by a pressing force applied to the surplus of the lens 
material 2 0a and the forming press with respect to the 
lens holder material 10a. As a result, the surplus 
becomes an error in forming the glass lens 20. In 
contrast, if the deformed portion 17 has low rigidity, it 

20 is easily deformed by the forming press with respect to 
the lens holder material 10a and the pressure applied to 
the lens material 20a in the application of the forming 
press. As a result, the deformed portion 17 is deformed 
more than what is required for absorbing the surplus. In 

25 addition, if the rigidity is low, the shape of the lens 
holder 10 cannot be maintained. In other words, the 
deformed portion 17 should have the rigidity that allows 
a portion necessary for absorbing the surplus of the lens 
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material 20a to be deformed but prevents other portions 
from being deformed. By selecting a thickness and a 
material that satisfy the above conditions for the 
rigidity of the deformed portion 17, the deformed portion 
5 17 can function more effectively. , 

Next, a manufacturing device 60 for manufacturing the 
holder -mounted optical element 1 will be described. As 
shown in Fig. 3, the manufacturing device 6 0 includes an 
upper die A, a lower die B, and an outer diameter die C. 

10 The upper die A includes an upper inner die 61 and an 

upper outer die 62, and the lower die B, which is located 
under the upper die A, includes an lower inner die , 63 and 
an lower outer die 64. In addition, the outer diameter 
die C is provided to surround the upper die A and the 

15 lower die B. 

The upper inner die 61 and the lower inner die 63 are 
formed in circumferential shapes. Lens transfer surfaces 
61a and 63a forming spherical lens surfaces are formed in 
the lower end portion of the upper inner die 61 and the 

20 upper end portion of the lower inner die 63, respectively. 
On the other hand, the upper outer die 62 and the lower 
outer die 64 are positioned on outer circumferential 
sides of the upper inner die 61 and lower inner die 63, 
respectively. The upper outer die 62 and the lower outer 

25 die 64 are formed in a substantially cylindrical shape. 

Holder forming surfaces 62a and 64a forming the attaching 
surfaces of the lens holder 10 is formed in the lower end 
portion of the upper outer die 62 and the upper end 
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portion of the lower outer die 64 . The thicknesses of the 
upper outer die 62 and the lower outer die 64 are 
approximately equal to that of the lens holder 10 
described above, and the inner circumference of the outer 
5 diameter die C is approximately equal to the outer 
diameter of the lens holder 10. 

In addition, the upper inner die 61 and the upper 
outer die. 62 may slide independently in a vertical 
direction by a driving mechanism (not shown). In the 
10 meantime, the lower inner die 63 and the lower outer die 
64 are fixed, but they may be slid in a vertical 
direction. 

Hereinafter, a process of manufacturing the holder- 
mounted optical element 1 using the manufacturing device 

15 60 will be described. First, as shown in Fig. 4A, the 
lens holder material 10a is relocated on the holder 
forming surface 64a of the lower outer die 64 . The lens 
holder material 10a has been previously processed into a 
tube shape with a predetermined measurement precision. In 

20 addition, the lens material 20a is relocated inside the 
lens holder material 10a. 

Herein, although not shown in Fig. 4, a heating 
member faces the outer circumference of the lens holder 
material 10a, and the lens holder material 10a is heated 

25 by the heating member up to its softening temperature. In 
addition, the lower inner die 63 and the lower outer die 
64 are also heated through heating of the lens holder 
material 10a. 
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In the meantime, the lens material 20a is heated by 
radiant heat of the lower outer die 64 and transferred 
heat and radiant heat of the lower inner die 63 and the 
lens material 20a. At this time , the temperature of the 
5 lens material 20a is about 30°C lower than softening 

temperature of the lens holder material 10a and serves as 
softening temperature of the lens material 20a , which 
approximates to a glass transition point between the 
glass transition point and a glass softening point. 

10 In other words, the lens material 20a that is most 

suitable for the purpose of use is selected and the 
optimal temperature for press forming is set within a 
range between the glass transition point of the lens 
material 20a and the glass softening point of the lens 

15 material 20a. As a result, the material of the lens 
holder material 10a having the optimal softening 
temperature for the lens material 20a is determined. That 
is, to heat the lens material 20a to a predetermined 
temperature between the glass transition point and the 

20 glass softening point, conditions for selecting the 

material of the lens holder material 10a should be based 
on whether softening temperature is about 30 °C higher 
than the predetermined temperature. 

Once the lens holder material 10a and the lens 

25 material 20a are heated to their respective softening 
temperatures, as shown in Fig. 4B, press forming is 
performed on the lens holder material 10a and the lens 
material 20a. More specifically, the upper inner die 61 
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and the upper outer die 62 are moved downward by the 
driving mechanism. Through this movement, the lens holder 
material 10a on the lower outer die 64 is shape- 
transferred by the holder forming surface 62a of the 
5 upper outer die 62 and the holder forming surface 64a of 
the lower outer die 64. In other words, the attaching 
surfaces 11 and 11, which serve as the reference surfaces 
of the optical axis direction for the installation of the 
optical device, are formed by the holder forming surfaces 

10 . 62a and 64a . 

Further, at this time, the inner circumferential 
attaching portion 14 shrinks due 'to the forming pressure 
from the upper outer die 62 and the lower outer die 64 in 
a compression direction in the side of the inner 

15 circumference of the lens holder material 10a. At the 
same time, the deformed portion 17 is deformed towards 
the outside of the radial direction. On the side of the 
outer circumference, the connecting portion 16 and the 
outer circumferential attaching portion 15 are bent in 

20 the compression direction. In this way, the lens holder 
material 10a stops application of the forming pressure of 
the upper outer die 62 and the lower outer die 64 without 
waste . 

In addition, the lens material 20a is transferred 
2 5 into the outline shape of the lens 2 0 by the lens 

transfer surface 61a of the upper inner die 61 and the 
lens transfer surface 63a of the lower inner die 63. 
Herein, since the lens 20 is press formed simultaneously 
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with the lens holder 10, the location relationship among 
the attaching surfaces 11 and 11 as the reference 
surfaces formed on the lens holder 10, the outer 
circumferential surface 13, and the lens 20 is 
5 established to meet design values with high precision. In 
addition, the axis of the lens holder 10 and the optical 
axis direction *of the lens 20 are formed to meet the 
design values with high precision. 

Moreover, when the lens material 2 0a is press formed 

10 and is subjected to pressure, the surplus of the lens 
material 2 0a expands and applies pressure the deformed 
portion 17 of the lens holder 10 towards the outside of 
the radial direction by the forming pressure. Thus, the 
surplus of the lens material 2 0a entirely" is accommodated 

15 into the space formed inside of the deformed portion 17 
and becomes the surplus portion 21a described above. 
Herein, since the deformed portion 17 is deformed to some 
extents towards the outside of the radial direction by 
the forming pressure applied to the lens holder -material 

20 10a by the upper outer die 62 and the lower outer die 64, 
the deformed portion 17 is deformed by the pressure 
applied to the surplus of the lens material 20a such that 
the surplus of the lens material 20a entirely is 
accommodated into the space formed inside of the deformed 

25 portion 17. 

In addition, since the deformed portion 17 is 
deformed into the upside down shape towards the outside 
of the radial direction, the outer circumferential 
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attaching portion 15 continuing from the deformed portion 
17 through the connecting portion 16 also moves towards 
the outside of the radial direction. Thus, the outer 
circumferential attaching portion 15 applies pressure to 
the outer diameter die C. In this way, the outer 
circumferential surface 13 is formed as the reference 
surface of the diametric direction for the installation 
into the optical device. 

The above is the explanation of the first embodiment 
of the present invention. Hereinafter, a second 
embodiment of the present invention will be described. 
Fig. 5 is a sectional view of a holder-mounted optical 
element according to the second embodiment of the present 
invention. Fig. 6 is a sectional view of a lens holder 
material and a lens material prior to press forming 
according to the second embodiment of the present . 
invention. Fig. 7 is a sectional view of a manufacturing 
state of the holder-mounted optical element according to 
the second embodiment of the present invention. 

In this embodiment, a holder-mounted optical element 
2 is used in' pickup heads of CD players or digital 
cameras as in the first embodiment of the present 
invention.- As shown in Fig. 5, the holder-mounted optical 
element 2 is composed of a cylindrical lens holder 30 and 
a spherical lens 4 0 that is accommodated into the lens 
holder 30. 

The lens holder 3 0 is formed of aluminum or stainless 
steel and includes attaching surfaces 31 and 31, an inner 
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circumferential surface 32, and an outer circumferential 
surface 33. One of the attaching surfaces 31 is formed by 
an outer circumferential attaching portion 34 formed in a 
convex shape on the outer circumferential side. A filling 
5 groove 35 is formed in the location that is approximately 
similar to one lens surface of the lens 40 in the inner 
circumferential side of the outer circumferential 
attaching portion 34, thereby forming a thin collar 
portion 36. The tip portion of the collar portion 36 is 

10 upside down towards outside. The lens holder 3 0 is formed 
by press forming a lens holder material 3 0a with a 
predetermined precision by a cutting process method or 
casting method, as shown in Fig. 6. 

A glass lens 4 0 is accommodated into the lens holder 

15 30. The both surfaces of the lens 40 are spherical convex 
lenses and the lens 4 0 is formed by press forming the 
lens material 40a shown in Fig. 6. In addition, the lens 
40 is compressed to the lens holder 30 by the pressure 
applied in press forming and is thus integrated with the 

20 lens holder 30. The lens 40. has a filling convex portion 
41, which is accommodated into the above-described 
filling groove 35, in part of an outer circumferential 
portion. Moreover, a surplus portion 41a is formed around 
the tip portion of the collar portion 36 of the .filling 

25 groove 35. 

The lens material 40a intentionally has a surplus in 
addition to the volume of material that is required for 
forming the lens 40, similarly to the first embodiment of 
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the present invention. Further, in this embodiment, the 
volume of material that is required for forming the lens 
40 includes a filling convex portion 41. 

Herein, in an initial state where the lens holder 30 
5 is formed through a cutting process, the collar portion 

36 is formed in a plane shape as shown in. Fig. 6. However, 
the lens material 40a is filled into the filling groove 
35 due to the forming pressure applied when the lens 4 0 
is press formed. Further, the surplus of the lens 

10 material 40a inside the filling groove 35 presses the 

collar portion 36 from the inside to the outside. As a 
result, the tip portion of the collar portion 36 is bent 
towards the outside and expands the filling groove 35. 
The surplus of the lens material 40a entirely is 

15 accommodated into the expanded portion of the filling 
groove 35. Thus, the surplus, which is the volume not 
required for forming the lens 40 in the lens .material 4 0a, 
and the volume error are absorbed by the deformation of 
the collar portion 36. As a result, it becomes possible 

2 0 to form the high-precision lens 40 having the desired 

shape. In addition, the requirement for rigidity of the 
collar portion 36 is the same as in the first embodiment 
of the present invention.' 

Hereinafter, a process of manufacturing the holder- 

25 mounted optical element 2 will be described. The 

manufacturing device 60 is identical to that of the first 
embodiment of the present invention and description 
thereof will be omitted. First, the lens holder material 
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30a is relocated on a holder forming side 64a of the 
lower outer die 64. Further, the lens material 40a is 
relocated inside the lens holder material 30a (Fig. 7A) . 
At this time, the lens holder material 30a relocates the 
5 side having the collar portion 36 towards the lower outer 
die 64 . 

After that, the lens holder material 30a and the lens 
material 40a are heated. Once the lens holder material 
30a and the lens material 40a are heated up to their 

10 respective softening temperatures, press forming is* 

-performed on the lens holder material 30a and the lens 
material 40a (Fig. 7B) . As a result, the attaching 
surfaces 31 and 31 and the outer circumferential surface 
33 are formed in the lens holder material 30a. In 

15 addition, the lens 4 0 is formed. 

Once pressure is applied to the lens material 40a, 
the lens material 40a is filled into the filling groove 
35 due to the forming pressure . Moreover, the surplus of 
the lens material 40a expands and applies pressure to the 

20 collar portion 36 from the inside of the filling groove 
35 towards the outside of the filling groove 35. The 
surplus of the lens material 4 0a is accommodated into the 
expanded portion of the filling groove 35 formed by the 
deformation and becomes the surplus portion 41a. 

2 5 The above are the descriptions of the first and 

second embodiments of the present invention. In the above 
embodiments, a method of manufacturing a spherical convex 
lens is explained. However, the present invention is not 
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limited to a lens having the shape as described above and 
the lens may be a concave lens or take other forms. In 
addition, the present invention is not limited to the 
lens, but may be applied to a method of manufacturing a 
holder-mounted optical element such as an optical element 
where a diffraction lattice is accommodated into a holder 
and is integrated with the holder. 

According to the present invention, a cylindrical 
holder material having a thin deformed portion is 
disposed in a press forming die, an optical element 
material is provided inside the holder material, and the 
holder material and the optical element material are 
heated to their respective softening temperatures and are 
then press formed separately. Since the a cylindrical 
holder is formed from the holder material and an optical 
element is formed from the optical element material in • 
this way, it is possible to manufacture a holder whose 
precision is higher than that of a holder formed by a 
cutting process. 

In addition, by press forming the holder and the 
optical element at the same time, the optical element is 
integrated with the holder within the holder. Therefore, 
it is possible to meet the design values of the location 
relationship between the holder and the optical element 
with high precision. As a result, location adjustment 
becomes unnecessary during installation of the optical 
device . 

Moreover, since the deformed portion of the holder is 
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deformed towards the outside due to the forming pressure 
of the optical element, any error in volumetric metering 
of the optical element material is absorbed by the 
deformation of the deformed portion at the time of 
forming the optical element. Therefore, it is possible to 
manufacture a holder-mounted optical element having an 
optical element of the desired shape with high forming 
precision. 
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